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Abstract. Diabetes mellitus is a metabolic disease characterized by hyperglycemia due to
abnormalities of insulin secretion, insulin activity or both. Chronic hyperglycemia can lead the
formation of free radicals and oxidative stress. It can be inhibited by antioxidants. Dragon fruit
mixed rome beauty apples juice is antioxidant-rich ingredients. Consumption of antioxidants in
sufficient quantities can reduce blood glucose levels and inhibit the pathogenesis of diabetes
mellitus.This study was aimed to know the effect of dragon fruit mixed rome beauty apple
juice intake to fasting blood glucose level of type 2 diabetic patients in dr. M. Suherman Clinic.
This was an quasy experimental study with pre-test and post-test control group design. Subject
were divided into two groups; one group consumed juice and the other consumed placebo for
14 days. The subject were 30 people. Subjects were type 2 diabetic patients who had blood
glucose level >200 mg/dl, aged 40-79 years, without complications and received oral
antidiabetic therapy. Fasting blood glucose levels data were measured by laboratory
examination. Statistical analysis used Paired T-test. The results showed that average fasting
blood glucose levels before treatment was 203.33±54.4 decreased to 151.80±37.54. In
conclusion there was significant decreases in blood glucose levels at treatment group.
1. Introduction
Diabetes mellitus is increasing in frequency worldwide, there is even talk of its reaching epidemic
proportions. Diabetes mellitus is also an epidemic issue in Indonesia. Lifestyle changes and
modernization are the main causes of this problem. Indonesia ranks 4th in number of Diabetes
Mellitus patients in the world with a prevalence of 8.6% of the population. World Health Organization
(WHO) predicts the increased in the number of Diabetes mellitus patients in Indonesia from 8.4
million people at 2000 to 21.3 million people at 2030. There appears to be an increase in Diabetes
mellitus prevalence rates 2-3 times by 2030 (1). This turned out to be preceded by several risk factors
such as obesity, hypertension and dyslipidemia.
Diabetes mellitus is a metabolic disease with the characteristics of hyperglycemia that occurs due
to abnormalities in insulin secretion, insulin activity or both (2). Chronic hyperglycemia in diabetes is
associated with long-term damage, as well as organ dysfunction and failure, especially in the eyes,
kidneys, nerves, heart and blood (3).
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Type 2 diabetes mellitus comprises approximately 90 percent of diabetes. Type 2 diabetes arises
out of a complex interaction between the genes and the environment. It is characterized by
hyperglycemia which is the result of inadequate insulin secretion for the prevailing insulin action. In
addition, the ability of glucose itself to stimulate its own uptake and suppress its own release otherwise
termed glucose effectiveness is also impaired. Prolonged hyperglycemia is ultimately a major
contributor to the macrovascular and microvascular complications of type 2 diabetes (4).
Type 2 diabetes is an insidiously progressive disease. Gradually decreasing insulin secretion leads
to a slow increase in hyperglycaemia and a rise of HbA1c values, often despite vigorous clinical
attempts to maintain control. Thus, while control during the early years is often straight forward, it
becomes increasingly difficult with the passage of time, so that the appropriate need for tablets and
insulin requires continuing consideration (5).
Hyperglycemia work through different mechanisms such as activation of protein kinase C, polyol
and hexosamine pathways and advanced glycation end products production. All of these pathways, in
association to hyperglycemia-induced mitochondrial dysfunction and endoplasmic reticulum stress,
promote reactive oxygen species (ROS) accumulation that, in turn, promote cellular damage and
contribute to the diabetic complications development and progression (6).
Chronic hyperglycemia also enhances the formation of free radicals through the process of glucose
autoxidation, protein glycation, and activation of polyol metabolic pathways. The formation of ROS
itself can increase the modification of lipids, DNA, and proteins in various tissues resulting in a
protective antioxidant imbalance and an increase in the production of free radicals known as oxidative
stress. In diabetes also found a correlation between oxidative DNA damage with membrane lipid
peroxidation and low antioxidant status. In fact, this has been found early in the diabetes phase as a
result of insulin resistance or when glucose tolerance is impaired. The higher insulin resistance, so do
higher plasma lipid peroxidation (7,8).
Oxidative stress can be defined as a situation of imbalance in which the levels of prooxidants,
referred to as reactive-oxygen species (ROS), present in tissues by far outweigh the amounts of
neutralizing substances, otherwise known as antioxidants. There is overwhelming evidence in the
literature to show that this phenomenon is associated with type 2 diabetes. Many experimental
approaches have been used to demonstrate the association of oxidative stress with diabetes. Some
investigators have examined levels of reactive oxygen species or their degradation products, while
others have assessed tissue and blood levels of micronutrient antioxidants or the levels and activities
of antioxidant enzymes in experimental animals and in individuals afflicted with diabetes. While it has
been fairly accepted that oxidative stress may play a role in the etiology of type 1 diabetes, it is
presently not clear that it plays any role in the pathogenesis of type 2 diabetes. Previous studies had
suggested that oxidative stress is a consequence of type 2 diabetes, which is involved in the
development of secondary complications of the disease (8).
Diabetic patients need antioxidants because of the increases in free radicals due to hyperglycemia.
Increased antioxidants that are sufficient to help inhibit oxidative damage and prevent clinical
complications of type 2 diabetes. Vitamin C is one of the antioxidant micronutrients. Its role is to
block the formation of AGEs (Advance Glycosylation End Products) and reduce glycosylation.
Vitamin C is also capable of eroding sorbitol in the aldose reductase polyol pathway. Decreasing the
accumulation of sorbitol in the tissue will suppress fructose so that the nonenzymatic glycation process
is suppressed (9).
Vitamin C is involved in a variety of metabolic processes including oxidation-reduction reactions
and carbohydrate metabolism and is used as an antioxidant and for maintaining immune function. A
few groups of investigators have also examined the effect of vitamin C supplementation on insulin
secretion and insulin action. In some studies, vitamin C supplementation was provided by systemic
infusion in the dose range of 500–2000 mg, and it was observed that this vitamin enhanced glucose
disposal by enhancing insulin sensitivity without affecting insulin secretion. Another study was
performed using a randomized, double-blind crossover design, and supplementation was done by oral
ingestion of vitamin C (2000 mg/day), which was compared to magnesium supplementation (600
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mg/day) for three months. It was found that vitamin C caused a reduction in fasting plasma glucose
and HbA1c levels, which were not affected by magnesium supplementation (8).
Vitamin E and C supplementation is useful for the treatment of oxidative stress related
complications in diabetes patients. Prescribed medicines contain active ingredients that may cause
effect on the patients in terms of side-effects. Controlled vitamin therapy for prolonged period may not
cause any side-effects, as well as play effective role for the management of type 2 diabetic related
oxidative stress. After supplementation with vitamin E and C in diabetic patients, a signify decrease in
MDA levels and increase in serum nitrite, erythrocyte SOD, blood catalase, vitamin E and vitamin C
levels were observed. A negative correlation between MDA and vitamins was observed (10).
In the meta-analysis, the overall estimated treatment effect of dragon fruit on fasting plasma
glucose was significant. However, in type 2 diabetes, the overall estimated effects on fasting plasma
glucose and 2 hour post-pandrial were not significant; however, there was a trend towards greater
glucose reduction (11)
Apples were identified as the only antioxidantd rich food that might be protective. There was a 27
and 28% lower risk of Type 2 diabetes associated with the consumption of 2–6 apples/wk or 1 apple/d,
respectively, compared to no apple consumption. In conclusion present study revealed that one
medium size apple in diet of Type 2 diabetics alter the fasting blood sugar levels which are beneficial
for normal health of diabetics along with antidiabetic drugs (12).
Thus, researchers are interested in examining the effects of antioxidants on dragon fruit mixed
rome beauty apple juice on decreasing blood glucose levels in type 2 diabetic patients in dr. M
Suherman Clinic Jember. Dragon fruit mixed rome beauty apple juice was adopted as a novelty in this
study.
2. Methods
The present study was conducted at the dr. M. Suherman health clinic Jember in June-August 2018.
This is an experimental quasy study with the pretest-postet control group design. The treatment group
was given dragon fruit mixed rome beauty apples juice while the control group was given a placebo.
Both research groups did not know the type of drink consumed, only the researchers knew (single
binding). Affordable population in this study were patients with diabetes mellitus in dr. M. Suherman
health clinic, aged 40-79 years and having blood glucose levels > 200 mg/dl.
Subjects were 30 people for both groups who were calculated using the average paired difference
test formula with a significance level of 95% (α = 0.05). The subjects were taken by purposive
sampling door-to-door, where the subject taking process was carried out by including all subjects who
appropriate the inclusion criteria until the number of subjects needed was fulfilled. Inclusion criteria in
this study were diabetes patients who had blood glucose levels > 200 mg/dl, aged 40-79 years, without
complications and were in oral antidiabetic treatment. Exclusion criteria in this study were subjects
who received insulin therapy and did not regularly consume the juice given.
Independent variables in this study were the treatment group, namely the treatment group and the
control group. While the dependent variable is fasting blood glucose levels. Fasting blood glucose
levels data were obtained from laboratory tests with 5 cc of venous blood taken by trained laboratory
personnel. Measurement of blood glucose levels was carried out twice, namely at the beginning before
treatment and the end after treatment, both in the treatment group and the control group. Data of
fasting blood glucose used was the average measurement results.
Dragon fruit mixed rome beauty apples juice is defined as the amount of 450 ml of juice consumed
by subjects, made from 510 grams of white dragon fruit, 225 grams of Rome Beauty apples and 300
ml of water is added and given 3 times a day for 2 weeks. The content of vitamin C in juice is 37.95
mg which has been examinined at the analysis laboratory of Polytechnic of Jember.
The data collected in this study were the identity and characteristics of subjects including name,
age, seks, exercise habits and history of diabetes in the family obtained from filling out forms and
interviews. Anthropometric data include height and weight to calculate body mass index. Data on
fasting blood glucose levels were measured by laboratory. Data on the level of adherence and the
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acceptability of subjects to the administration of juice were observed directly. Analysis data using a
data processing computer program. Univariate analysis to test data normality with Komogorov-
Smirnov, bivariate analysis using independent t-test and paired t test.
3. Results and discussion
This study involved 30 subjects who had high blood glucose levels and divided into two groups. One
groups is given treatment dragon fruit mixed rome beauty apples juice 450 ml and the other given
placebo. Interventions and observations carried out for 14 days. Several confounding factors are
controlled through the characteristics of subjects.
3.1. Characteristics of subjects
The subjects in this study were mostly female, aged 40-79 years, had a history of diabetes mellitus in
the family, exercised and had a normal body mass index shown in table 1. Diabetes can occur at any
age. Type 2 diabetes is most common after middle age and occurs most often at 50-70 years of age,
affecting both sexes equally.
Table 1. Distribution of several subject characteristics
Characteristics of
subject
Treatment
group ( n=15)
Control
group (n=15)
*p
n n
Sex
Male
Female
6
9
6
9 1,000
Age
40-59
60-79
8
7
7
8 0,715
History of diabetes
Yes
No
7
8
10
5 0,269
Exercise habits
Yes
Never
12
3
8
7 0,121
Body mass index
Normal
Obesity
7
8
9
6 0,464
*p = Chi-Square test, significant (p < 0.05)
The mean age of the patients with diabetes mellitus in treatment group (54.33 ± 1.39 years) and
control group (52.88 ± 1.42 years) was not significantly different from each other. In this study, chi-
square test analysis showed that there were no differences in characteristics of subject both the
treatment and control groups. This means that the subject has been homogeneous. Based on the theory,
several factors can affect blood glucose levels such as age, sex, history of diabetes in the family,
physical activity and nutritional status. However, the results of this study indicate homogeneous
subjects so that it can be said that some of these factors do not cause bias towards the results of the
study.
3.2. The fasting blood glucose between control group and treatment group
The results of this study showed fasting blood glucose between control group and treatment group are
the same before treatment, but different after treatment. Bivariate analysis aimed to determined the
differences of blood glucose levels before and after administration of dragon fruit mixed rome beauty
apples juice shown in table 2 and table 3
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Table 2. The fasting blood glucose before treatment
Pre-test min max p
Treatment group
(n=15) 203.33 ± 54.4 133 338 0.969
Control group
(n=15) 204.00 ± 38.32 128 273
p = Independen T-test, significant (p < 0.05)
Table 3. The fasting blood glucose after treatment
Post-test min max p
Treatment group
(n=15) 151.80 ± 37.54 96 210 *0.007
Control group
(n=15) 202.20 ± 55.32 111 302
*p = Independen T-test, significant (p < 0.05)
The results of the analysis showed that the average blood sugar level before treatment in the control
group was 204.00 ± 38.32 mg/dl while in the treatment group it was 203.33 ± 54.4 mg/dL. Independent
T-test showed no significant difference in blood glucose levels ( p=0.969, p>α ) between the control
group and treatment group before being treated dragon fruit mixed rome beauty apples juice.
Otherwise, the average blood glucose level after treatment in the control group was 202.20 ± 55.32
mg/dl and the treatment group was 151.80 ± 37.54 mg/dl. The results of independent T-test is there is a
significant difference (p=0.007, p<α) between the control group and the treatment group after being
treated dragon fruit mixed rome beauty apples juice.
3.3. The effect of treatment on fasting blood glucose decrease
Strong associations have been reported between oxidative stress and diabetic progression and
complications. The magnitude of imbalance between the rate of reactive oxygen species production
and deterioration in the endogenous antioxidants in different tissues is the main factor behind the high
oxidative stress seen in diabetic patients, thus the severity of the oxidant-mediated damage exists in
diabetes mellitus. The beneficial effects of vitamin C and E is decreasing lipid peroxidation and
increased the antioxidant enzymes activities in T2DM (13).
The results of this study showed that consumed dragon fruite mixed rome beauty apples juice
which is rich of vitamin C can reduce blood fasting glucoce in treatment group, presented in table 4.
Table 4. The effect of dragon fruit mixed rome beauty apple juice on fasting blood glucose decrease
Pre-Test Post-test delta p
Treatment group
(n = 15) 203.33±54.4 151.80±37.54 51,53±44,84 *0.001
Control group
(n = 15) 204±38.32 202.20±55.32 1,8±49,57 0.890
*p = Paired T-test, significant (p < 0.05)
4. Conclusion
The dragon fruit mixed rome beauty apples juice 450 ml contains 510 gram dragon fruit and 225 rome
beauty apples juice that given three times a day for 14 days can reduce the average fasting blood
glucose of subject but not to the normal level of blood glucose levels.
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